Purpose: The present study aimed to investigate the relationships between leisure-time, household, and work-related physical activity (PA) and sense of coherence (SOC) by age groups (youngold and old-old) and gender in community-dwelling older adults.
Introduction
Although the longevity of the Japanese people is well known, the gap between mean life expectancy and healthy life expectancy is increasing, reaching 9.13 years for men and 12.68 years for women in 2010 1 . Establishing approaches to extending healthy life expectancy is therefore important 1 .
Sense of coherence (SOC) as proposed by Antonovsky describes a personal coping resource that may facilitate and contribute to resisting stress and promoting health 2 . In addition, since strong SOC is related to mental health 3, 4 , health-related quality of life 5 , disability 6 , and longevity 7 , improvements in SOC could extend healthy life expectancy.
Antonovsky assumed that individual SOC is stabilized by the end of early adulthood, with only minor temporary changes seen later in life 2 . However, a systematic review by Eriksson and Lindström suggested that SOC might not be as stable as Antonovsky initially assumed 8 . A recent large-scale study in Sweden reported that SOC improved as a function of age until the mid-70s on a population level 9 . The SOC of older individuals is thus able to be enhanced.
One ef fective daily habit for enhancing SOC would be physical activity (PA). Numerous studies have shown that PA can reduce many clinical conditions, including disability 10 , cardiovascular disease 11 , cancer 11 , and dementia 12 .
Moreover, PA appears effective in improving mental health [13] [14] [15] and psychological well-being 16 in older adults.
PA would enhance psychological well-being through both physiological and psychological mechanisms 17 . Improved physical fitness, alterations in central monoamine activity, reduced activity of the hypothalamo-pituitar y-adrenocortical axis, distraction and reduction of negative thought patterns are believed to explain the positive effects of PA 17 . PA such as sports and exercise with others may also provide social interaction and thus promote psychological well-being 18, 19 . The objective of this study was to investigate relationships between leisure-time, household, and work-related PA and SOC by stratified age groups (young-old and old-old) and gender among community-dwelling older adults.
Methods 1 Participants and Procedures
The present study was carried out from July to August 2011 and from July to August 2012 in Kasama City, in a rural region of Ibaraki Prefecture, Japan. Attributes of Kasama City 44, 45 are provided in Table 1 .
This study was par t of the Kasama study , which was started as a prospective cohort study in 
4) Social Network
Social network was assessed using the Lubben Social Network Scale 53, 54 . In this study, 6 items measuring family and friend network were used.
Statistical Analyses
Participants were divided into four groups based 
Results
Descriptive statistics and comparisons of characteristics by age and gender groups are shown Table 2. Household PA score was significantly greater in young-old women than in old-old men and women. Work-related PA score was significantly greater in young-old men than in young-old and old-old women, and was also significantly greater in old-old men than in old-old women. Total PA score was significantly greater in young-old men and women than in old-old women. In contrast, SOC score did not differ significantly between the four groups.
The results of multiple linear regression analysis controlling for education, living arrangement, clinical histories, and social network are presented in Table 3 . Relationships between types of PA and SOC were found to differ between the four groups. 
Discussion
Multiple linear regression analysis controlling for potential confounders revealed that relationships between PA and SOC differed by stratified age groups (young-old and old-old) and gender; that is, specific PA correlated positively with SOC in young-old and old-old men, whereas there was no positive relationships between any types of PA and SOC in young-old or old-old women. Since the subjects of this study were individuals who participated in physical performance tests 43 , these findings would be applicable to healthy, communitydwelling, older adults.
In young-old men, leisure-time PA was related to SOC. This result agrees with findings from the previous study, which mainly targeted young-old individuals 3 . Furthermore, some studies have revealed that healthy older adults achieved improved SOC with a 10-month aerobic exercise intervention 24, 25 and flexibility/resistance exercise intervention 25 . Netz et al. 16 reported that the effect of leisure-time PA on psychological well-being in older adults gradually decreased with age. In addition, a recent study from Japan revealed that lei- 
Conclusions
This study investigated relationships between leisure-time, household, and work-related PA and SOC by stratified age groups (young-old; old-old) and gender among community-dwelling older adults who participated in physical performance tests. Leisure-time PA in young-old men and work-related PA in old-old men were positively associated with SOC, whereas work-related PA was negatively correlated to SOC in young-old women.
This study has significance in pointing out specific PA strategies for primary prevention with consideration of age and gender in community-dwelling older adults.
